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Executive Summary

Background

The Clear Creek Management Area (CCMA) covers approximately 75,000 acres in San
Benito and Fresno counties in central California. It includes part of the New Idria
Formation, a serpentinite rock body which contains a 31,000 acre outcrop of naturally
occurring asbestos, the largest asbestos deposit in the United States. The U.S. Department of
Interior Bureau of Land Management (BLM) has designated the New Idria portion of the
CCMA as the Serpentine Area of Critical Environmental Concern (ACEC). Recreational use
of CCMA by hikers, campers, hunters, botanists, rock collectors, and off-highway vehicle
(OHV) users disturbs soils of the ACEC, which have high levels of asbestos, creating the
potential for asbestos exposure and increased health risk. The BLM is the agency responsible
for administering the public lands of CCMA.

In 1991, EPA signed the Record of Decision (ROD) for the Atlas Asbestos Mine Superfund
site, which selected the cleanup remedy for the Atlas Mine, an abandoned asbestos mine
located within the CCMA. In the ROD, EPA designated the CCMA as one of four
geographic areas that comprise the site, but did not propose a cleanup action for the CCMA.
Instead, EPA stated that it would evaluate whether the BLM's plans for management of
CCMA were adequate to protect public health from exposure to asbestos found in the
CCMA’s soil and air.

In 2004, as part of the process of evaluating the Atlas site for possible delisting from the
federal National Priorities List, EPA Region 9 initiated an asbestos exposure and human
health risk assessment for the CCMA. The goal of the assessment was to use current
asbestos sampling and analytical techniques to update the 1992 BLM Human Health Risk
Assessment and provide more robust information to BLM on the asbestos exposures from
typical CCMA recreational activities and the excess lifetime cancer risks associated with
those exposures. The assessment was conducted consistent with U.S. EPA policy and
guidance, including the Risk Assessment Guidance for Superfund (RAGS) (EPA/540/1-
89/002), and with the encouragement of the California Air Resources Board (CARB) and the
California Department of Toxic Substances Control (DTSC). Data for the exposure
assessment was collected using activity-based sampling, simulating typical CCMA
recreational activities and collecting samples from the breathing zone of participants, and
the samples were analyzed using transmission electron microscopy (TEM). In addition, as
families are frequent visitors to CCMA, the assessment evaluated exposures and risks to
children (using adult samplers), as well as adults.

After the exposure data was collected for the various individual activities, the activities
were used to calculate risk for seven CCMA use scenarios. The scenarios are designed to
reflect the spectrum of activities an individual would participate in during a typical day,
weekend, or work year visit to CCMA, e.g., driving in, riding motorcycles, camping, and
driving out. The report provides excess lifetime cancer risk estimates for the seven scenarios.
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EXECUTIVE SUMMARY

The first five scenarios reflect recreational exposures. The last two scenarios reflect
exposures for rangers or other workers.

Major Findings

Exposure Assessment - Most of the asbestos found in the EPA air samples was short fiber
(< 5 microns in length) chrysotile asbestos. However, only the fiber size which has been
most closely linked to asbestos disease, the longer Phase Contrast Microscopy Equivalent or
PCME fibers (> 5 microns long, 0.25 - 3.0 microns wide, > 3:1 aspect ratio) were used in the
EPA exposure and risk assessment.

The activity-based sampling showed that activities which disturbed the soil recorded
significantly elevated asbestos levels in the breathing zone.

Mean Concentration

95% Mean UCL Concentration

Activity (PCME fibers per (PCME fibers per
cubic centimeter) cubic centimeter)
Ambient Air 0.003 f/cc 0.003 f/cc
Motorcycle Riding 0.31 flcc 0.51 flcc
ATV Riding 0.32 flcc 0.61 f/cc
SUV Driving/Riding 0.18 flcc 0.32 flcc
Hiking 0.018 f/cc 0.021 flcc
Overall OHV Riding - Lead 0.07 flcc 0.10 f/cc
Overall OHV Riding — First Trailing 0.25 flcc 0.39 flcc
Overall OHV Riding — Second Trailing 0.56 f/cc 1.08 flcc

Motorcycle riding, ATV riding, and SUV driving/riding had the highest exposure
concentrations, in some cases exceeding even the U.S. Occupational Safety and Health
Administration (OSHA) 30-minute Excursion Limit for asbestos. Only hiking was near
ambient asbestos concentrations. For Overall OHV Riding, combining motorcycling, ATV
driving/riding, and SUV driving/riding, trailing riders had significantly higher exposures

than lead riders.

Chrysotile asbestos was the predominant asbestos type found in the air samples, but almost
8% of the PCME asbestos fibers detected belonged to the amphibole asbestos group. When
the sampling results were evaluated by the general meteorological conditions of the dates

/s

sampling was conducted, “dry”, “moist”, and “wet”, it was observed that asbestos air
concentrations were only reduced when it was actively raining. Additionally, comparison of
samples collected at the same time by the same individual wearing sampling cassettes set at
different heights to simulate adult and child breathing zones, showed that the child
exposure concentrations exceeded that of the adult sample approximately 64% of the time.

Risk Characterization - Importing the mean and 95% upper confidence level of the mean
(UCL) exposure data into the scenarios, excess lifetime cancer risk was estimated using both
the U.S. EPA Integrated Risk Information System (IRIS) and the California EPA Office of

ES-2 2



EXECUTIVE SUMMARY

Environmental Health Hazard Assessment (OEHHA) cancer toxicity values for asbestos.
Calculations were prepared for 30-year adult exposures, as recommended by the Superfund
risk assessment guidance. In addition, 30-year combined child and adult exposures (12 years
as a child and then 18 years as an adult) and 12-year child exposures (a population which
recreates with families from ages 6 to 18) were also evaluated. Risks were calculated for 1
visit per year, 5 visits per year (Reasonable Maximum Exposure), and 12 visits per year
(High Estimate) for the recreational scenarios, and 1 visit per year, 60 visits per year, and 120
visits per year for the worker scenarios. For two of the recreational scenarios, one visit is a
two-day or weekend trip to CCMA.

Figure ES-1 below shows estimated Adult Cancer Risk for the seven scenarios using the IRIS
unit risk. Figure ES-2 shows the estimated risks for the same scenarios using the California
OEHHA toxicity value. The risks are compared to the EPA Superfund program acceptable
risk range for exposure to a carcinogen, like asbestos, of 10+ (1 in 10,000) to 10 (1 in
1,000,000) excess lifetime cancer risk. Exposures which are estimated to cause more than 1 in
10,000 excess cancers are considered by EPA to be of concern and may require action to
reduce the exposure and resulting risk.

There was no combination of scenario, toxicity value, or visits per year that was below the
lower end of EPA’s acceptable risk range, i.e. risks less than 1 in 1,000,000. Only Scenario 3
(Day Use Hiking) had risk calculations within the acceptable range. Using the IRIS toxicity
value, as shown in Figure ES-1, EPA’s risk estimations found that making five or more visits
to CCMA per year over a 30-year period to participate in recreational Scenarios 1 (Weekend
Rider), 2 (Day Use Rider), 4 (Weekend Hunter), or 5 (Combined Rider/ Workday) could put
recreational users at an excess lifetime cancer risk above EPA’s acceptable risk range of 1x
10+ (1 in 10,000) to 1 in 10-¢ (1 in 1,000,000). The highest IRIS risk estimations, 2 in 1,000 (2 x
103, were based on the 95% UCL exposure concentration for 12 visits per year for
recreational Scenario 1 (Weekend Rider) and 120 visits per year for worker Scenario 7 (SUV
Patrol).

Using the OEHHA toxicity value, even one visit per year for recreational scenarios 1, 2, 4,
and 5, put users above EPA’s acceptable risk range. The higher risks reflect the fact that the
OEHHA asbestos toxicity value is 8 times larger than the value in IRIS. At the high end of
the risk range, excess lifetime cancer risk estimations using the OEHHA toxicity value and
the 95% UCL concentration indicate that recreational users riding motorcycles 12 weekends
per year could have as much as a1in 100 (1 x 10-2) lifetime chance of developing asbestos-
related cancer. Worker populations performing SUV patrol duties at CCMA (Scenario 7) for
120 days per year are estimated to have the same risk. It should be noted that neither the
IRIS nor OEHHA values are designed for very high exposure levels, so the number
calculated for the high-end risk has a higher degree of uncertainty than the numbers
calculated for the lower exposure scenarios. However, the risks are still extremely high.
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Exposure and Risk Uncertainties

The assessment of risk as a probability of an outcome always has unknown values that are
estimated in health protective ways to ensure that the risks are neither underestimated nor
grossly overestimated. The largest uncertainty in the assessment of risk to users of CCMA is
that the risk evaluation only assesses excess lifetime cancer risk. It is known that asbestos
causes debilitating and fatal diseases other than cancer, such as respiratory and pleural
disease. The non-cancer effects are not quantitatively taken into account in the assessment
because there is no asbestos toxicity value for non-cancer health effects, even though non-
cancer effects could actually be more significant to total disease outcome from CCMA
asbestos exposure. Therefore, the general probability of developing disease from exposure
related to activities at Clear Creek may be significantly underestimated in the report.

Uncertainties related to the exposure parameters in the CCMA assessment that could cause
the estimated risk to be less or greater than the actual risk include: the frequency of
exposure and the time actually engaged in dust-generating activities; the effect of the
exposures on children; and the representativeness of the areas used for the sampling as
accurate models of typical CCMA conditions. One exposure that was not measured, and
which could cause the exposure and risk to be higher, is the continued exposure that results
when asbestos fibers from CCMA are taken home in vehicles and on equipment.

Uncertainty related to the toxicity parameters of the risk characterization includes the
application of the IRIS and OEHHA asbestos toxicity values, which were developed from
epidemiological studies of occupational exposures, to infrequent and episodic recreational
exposures. This uncertainty could mean that the actual risks could be much lower than
those estimated in the CCMA assessment. Another uncertainty, adjustments for early-
lifetime childhood exposures, could mean that the actual risks are higher than those
estimated in the report.

Conclusions

Asbestos is a known human carcinogen. Despite the uncertainties inherent in risk
assessment, the EPA evaluation of asbestos exposures and risks at the Clear Creek
Management Area has led to some important conclusions.

e The Activity Causes the Exposure - The concentration of asbestos in the breathing zone
is directly related to the degree that an activity disturbs the soil and creates dust.

e Children Are of Special Concern - In a majority of the samples, the concentration of
asbestos measured in the child’s breathing zone exceeded the asbestos concentration in
the companion adult sample. Further, a child’s life expectancy exceeds the latency
period for asbestos-related disease.

e The Higher the Exposure, the Higher the Risk - The activities with the highest exposure
- motorcycling, ATV riding, and SUV driving/riding - had the highest corresponding
excess lifetime cancer risk.

¢ Reducing the Exposure Will Reduce the Risk - The risk of developing asbestos-related
disease is dependent on the level of exposure, the duration of exposure, and the time
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since first exposure. Reducing exposure will reduce the risk of developing asbestos-
related cancers and debilitating and potentially fatal non-cancer disease.

In summary, the asbestos exposures that EPA measured at CCMA are high and the
resulting health risks are of concern.
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1.0 Introduction

The Clear Creek Management Area (CCMA) covers approximately 75,000 acres in San
Benito and Fresno counties in central California. It includes part of the New Idria
Formation, a serpentinite rock body which contains a 31,000 acre outcrop of naturally
occurring asbestos, the largest asbestos deposit in the United States. The U.S. Department of
Interior Bureau of Land Management (BLM) has designated the New Idria portion of the
CCMA as the Serpentine Area of Critical Environmental Concern (ACEC). Recreational use
of the CCMA by hikers, campers, hunters, botanists, rock collectors, and off-highway
vehicle (OHV) users disturbs soils of the ACEC, which have high levels of asbestos, creating
the potential for asbestos exposure and increased health risk. The BLM is the agency
responsible for administering the public lands of the CCMA.

In 1991, EPA signed the Record of Decision (ROD) for the Atlas Asbestos Mine Superfund
site, which selected the cleanup remedy for the Atlas Mine, an abandoned asbestos mine
located within the CCMA. In the ROD, EPA designated the CCMA as one of four
geographic areas that comprise the site, but did not propose a cleanup action for the CCMA.
Instead, EPA stated that it would evaluate whether the BLM's plans for management of the
CCMA were adequate to protect public health from exposure to asbestos found in the
CCMA’s soil and air. EPA, California EPA, and other federal, state, and international
organizations classify asbestos as a known human carcinogen.

BLM'’s current management direction for CCMA is contained in the 1984 Hollister Resource
Management Plan (RMP) and the Record of Decision (ROD) for the CCMA RMP
Amendment and Route Designation (2006). The Hollister RMP was updated in 2007 to re-
establish goals, objectives, and management actions for BLM public lands that address
current issues, knowledge, and conditions. However, the CCMA was not addressed in that
document because EPA was preparing this risk assessment to provide further information
on airborne asbestos emissions and the associated health risks from various types of
activities in the CCMA.

If the results of the EPA risk assessment were significant, BLM agreed to expeditiously
initiate a National Environmental Policy Act (NEPA) review to consider the new
information and potential management responses at the CCMA. BLM and EPA agreed that
this subsequent NEPA review would address general public access and recreation at the
CCMA. Therefore, BLM published the “Notice of Intent to Prepare the CCMA RMP/EIS” on
September 6, 2007. The purpose and need for the CCMA RMP/EIS is to incorporate the
results of this risk assessment and analyze a full range of alternatives to minimize and
reduce the human health risk from exposure to asbestos at CCMA. BLM will complete
public scoping for the CCMA RMP/EIS approximately 45 days after the public release
of this risk assessment and expects to complete the RMP/EIS process in 2009.
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2.0 Goal of the EPA Exposure and Risk
Assessment

The goal of EPA’s exposure and human health risk assessment is to use current asbestos
sampling and analytical techniques to update the 1992 PTT Human Health Risk Assessment
(section 6.8) and provide information to BLM on the asbestos exposures from typical CCMA
recreational activities and the excess lifetime cancer risks associated with those exposures.
This assessment was conducted consistent with U.S. EPA policy and guidance, including the
Risk Assessment Guidance for Superfund (RAGS) (EPA/540/1-89/002), and with the
encouragement of the California Air Resources Board (CARB) and the California
Department of Toxic Substances Control (DTSC). The assessment consists of two parts: 1) an
exposure assessment, which measures asbestos levels in air associated with various
activities, and 2) a risk characterization, which estimates the excess lifetime cancer risk
associated with the exposures. The conceptual site model for the EPA assessment is
essentially the same as the model employed in the 1992 PTI HRA and is presented in
Appendix A. For the current assessment, representatives of EPA, DTSC, and BLM
collaborated to develop an approach for generating a more robust data set on asbestos
exposures of recreational users, using a more accurate analytical method, Transmission
Electron Microscopy (TEM), to identify asbestos structures. In addition, the assessment
evaluates exposures and risks to children, as well as adults.

After the exposure data was collected for the various individual activities (motorcycling,
ATV (all-terrain vehicle) riding, SUV (sport utility vehicle) riding, hiking, camping, and
vehicle washing and vacuuming, etc.), the activities were used to calculate risk for seven
scenarios for risk estimation purposes. The seven scenarios are designed to reflect the
spectrum of activities an individual would participate in during a typical day, weekend, or
work year visit to CCMA, for example, driving in, riding motorcycles, camping, and driving
out. This report presents excess lifetime cancer risk estimates for the seven scenarios. The
tirst five scenarios reflect recreational exposures. The last two scenarios reflect exposures for
rangers or other workers.
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3.0 Background

The Clear Creek Management Area is a highly mineralized district which has been mined
for mercury, asbestos, and gems. Over 300 mining claims have been recorded for the area,
and the CCMA is crossed by numerous roads built to extract metals and timber. From the
1850’s to the 1970’s the area was mined for cinnabar, which was processed to extract liquid
mercury. In the early 1960’s, three asbestos mines opened in the area. The Atlas Asbestos
mine operated from 1963 to 1979; the Coalinga Mine from 1962 to 1977. The KCAC mine,
which opened in 1963, was the last remaining active asbestos mine in the United States
when it closed in 2002.

The CCMA is generally rugged with steep topography. Elevations range from
approximately 2,200 feet to 5,241 feet on San Benito Mountain. The large New Idria
serpentinite deposit is the most unique of the CCMA features. Almost 9,000 acres of the
CCMA is barren hills due to the highly mineralized nature of serpentinite soils, which are
nutrient poor and limit plant growth. Logging in the 19th century and fires in the mid-20t
century have also contributed to the barren landscape. The naturally barren areas, the steep
terrain, and the many logging and mining roads which traverse the landscape make soil
erosion a major problem. OHV use is a contributing factor. Activities which disturb the soil
can generate large amounts of dust, and have the potential to release asbestos into the air.

While serpentine soils limit the growth of many plant species, they provide habitat for some
unique plants and plant communities adapted to these conditions. There are seven different
special status plant species within CCMA. The serpentine deposits within the vicinity of
CCMA are the only known habitat for of the San Benito evening primrose, a federally listed
threatened plant species. In an effort to preserve and expand the range of the primrose, BLM
has built fences and barriers and, in 2007, designated routes and barrens open for OHV use
to protect public land resources. Some areas of CCMA are closed to OHV use.

Current multi-use activities at CCMA include hiking, hunting, camping, rock collecting,
botanical research, and OHV use. Many weekend visitors include families with children.
CCMA averages approximately 35,000 visitors per year, primarily in the cooler, winter
months when rainfall tends to reduce dust production. The 242 miles of public trails offer a
wide variety of riding opportunities and challenges, and are particularly popular with OHV
users from the San Jose/San Francisco metropolitan areas. Also, the Area is the site for
several annual motorcycle races, some of which draw national participation.
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4.0 Exposure Assessment

4.1 Exposure Assessment Methods
4.1.1 Activity-Based Air Sampling (ABS)

Exposure data for this assessment were collected using activity-based sampling (ABS).
Personal breathing zone air samples were obtained by individuals performing typical
CCMA recreational activities, such as motorcycling, ATV riding, SUV riding, hiking,
camping, and vehicle washing and vacuuming. These activities were identified as typical for
CCMA based on discussions with CCMA managers, the enforcement officer, and casual
interviews of some CCMA users. Information on activity scenarios and sampling techniques
is presented below and in Appendices B and C.

ABS utilizes personal air monitoring, which is a well-established approach that has been
used for decades by industrial hygienists for exposure assessment in occupational
environments. It is well-suited for environmental asbestos exposure measurements, because
it captures the asbestos structures in the personal dust cloud that is generated by activities
which disturb asbestos- containing soils. ABS directly measures the asbestos levels in the
breathing zone of an individual, making it a more accurate predictor of exposure than static,
stationary monitors. ABS is being used by EPA to evaluate asbestos exposure at a variety of
sites across the country, and was also used in earlier investigations at the CCMA (BLM,
1992, Cooper & Popendorf, et al 1979, Popendorf & Wenk, 1983). In this study, ABS was
primarily used to evaluate recreational activities, because exposures of BLM rangers and
employees are governed by the regulations of the federal Occupational Safety and Health
Administration (OSHA). The OSHA methods for evaluating asbestos exposure are
prescribed by federal regulations, and are different than the EPA methods used in this
study. However, at BLM’s request, risks were calculated for a BLM employee engaged in
typical worker activities, using EPA methods. These calculations are for informational
purposes only, and are not intended for regulatory use.

4.1.1.1 Air Collection Methods

ABS sampling was performed by adult EPA contractors with 40-hour hazardous waste
training, and/or by members of the U.S. Coast Guard’s Pacific/ Atlantic Strike Teams,
trained in hazardous waste emergency response. Samplers were outfitted in disposable
Tyvek suits and wore full or half-face air-purifying respirators equipped with filters, as well
as other protective gear (e.g., helmets, boots) depending on the specific hazards associated
with each activity.

For all activity-based sampling events, except as noted otherwise, asbestos samples were
collected from the breathing zones of the event participants. The breathing zone can be
visualized as a hemisphere approximately 6 to 9 inches around an individual’s face.
Breathing zone samples provide the best approximation of the concentration of
contaminants in the air that an individual is actually breathing.

41



4.0 EXPOSURE ASSESSMENT

Air filter cassettes were mounted on the shoulder strap of a backpack, near the breathing
zone of the person conducting the sampling. For many activities, both adult and child
exposure samples were simulated by mounting the cassettes at different locations on the
shoulder strap to simulate taller adult and shorter child heights (Photo 1). In the case of SUV
riding, the child simulation consisted of mounting the air cassette on the back seat of the
vehicle, behind the driver.

A cult
cantister

Zhildd
cannister

PHOTO 1

For many sampling events, participants carried two pumps which ran simultaneously,
scheduled to turn off after different pumping intervals. The two pumps collected a high-
flow or volume and a low-flow or volume sample. The reason for this was to provide a
back-up sample in case the longer pumping interval resulted in an overloaded filter that
could not be read using the direct analytical method. The most appropriate pumping
intervals for each activity were determined during a one-day pilot study in September 2004.
More detailed information on sampling pump operation is contained in Appendix C.

4.1.1.2 Activities

Activity-based asbestos sampling was conducted for a variety of activities, most of which
are typical for users of the CCMA. Fence building was included, even though it is not a
common recreational activity, because users sometimes volunteer to assist BLM in fence
building/maintenance activities.

The list of specific activities for which EPA collected activity-based samples is below. For
activities which normally have multiple participants, both lead and trailing samples were
collected. The (A) designation means that adult simulations were performed and the (C)
designation means that child simulations were conducted.

e Motorcycle riding - lead (A/C); trailing (A/C)
e ATV (all-terrain vehicle) riding - lead (A/C); trailing (A/C)
e SUV (sport utility vehicle) riding with windows open - lead (A /C); trailing (A/C)
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SUV riding with windows closed - lead (A/C); trailing (A/C)
hiking - lead (A/C); trailing(A/C)

camping (A/C)

sleeping in tent (A)

vehicle washing (decontamination activity) (A)

e vehicle vacuuming (decontamination activity) (A)

e fence building (A)

The simulations conducted for each of the above activities are described in Appendix B.

4.1.1.3 Activity Based Sampling (ABS) Schedule
EPA conducted five sampling events during 2004-2005:

September 15, 2004
November 2004 (3 days)
February 11, 2005
February 20, 2005

e September 2005 (3 days).

The sample events were not always identical in purpose or design, so each event generated
a different number of samples of different types. Table 1 summarizes the types of air
samples taken during each sampling event.

The September 15, 2004 event was a one-day pilot, intended to test and refine field sampling
methods and to gain practical experience with the sampling methods. A major concern was
that overloading of air filters with excessive dust and/or asbestos might occur if sample
volumes were too high. An overloaded sample cannot be analyzed using the designated
TEM protocol. Therefore, the data from September 2004 were used to establish pumping
durations appropriate to the field conditions. Even so, dual pumps and filters, set to collect
different air volumes, were run concurrently during subsequent sampling events, to ensure
a back-up sample in the event of over-loading of the high volume sample.

The November 2004, February 11, 2005, and September 2005 sampling events are the most
comparable events in terms of their purpose and design. During these events, a full range of
activities was sampled with the intention of obtaining as many samples as practicable. For
some activities (motorcycle/ ATV /SUV /hiking), numerous factors influenced the number of
samples that were actually taken during each event, including weather, safety concerns, and
equipment malfunctioning.

The February 20 event was conducted during a national OHV racing event. The CCMA was
closed before and after this race, as specified by BLM’s Resource Management Plan, due to
heavy rains that contribute to erosion.

4.1.1.4 Activity-Based Sampling (ABS) Routes/Locations/Conditions

Activity-based sampling was performed along designated routes or in specific locations,
shown in Figure 1. Motorcycle and ATV riders followed different routes during morning
and afternoon rides. All other activities used the same routes/locations, regardless of the
time of day. More information regarding routes/locations and sampling conditions and
durations is included in Appendix B.
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4.1.2 Ambient Air Sampling

Stationary samplers were used to collect background/reference samples for all sample
events. For CCMA, the background or reference samples were collected to provide
information on static air levels in areas where activities were being conducted, but the
sampling was conducted such that the activities had no or limited influence on the
background/reference asbestos levels. The samples were collected concurrent with ABS.
More information is available in Appendix C.

Stationary ambient air samplers were placed in four locations, including two within the
Serpentine Area of Critical Environmental Concern (ACEC) (Figure 1) and two outside of
the ACEC:

e Staging Area 6 within the ACEC
e Staging Area 2 within the ACEC
e Oak Flat Campground, located less than a mile outside the boundary of the ACEC

e BLM de-contamination facility (Section 8), loc